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A. File Number: 

B. Sponsor: 
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D. Proprietary Name: 
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H. Amount of Active Ingredients: 
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K. Recommended Dosage: 

L. Pharmacological Category: 

NADA 141-220 

Fort Dodge Animal Health 
Division of Wyeth 
800 FiflhSt. NW. 
Fort Dodge, IA 50501 

Drug Labeler Code: 000856 

Moxidectin 

CYDECTIN Injectable Solution for Beef and 
Nonlactating Dairy C#tle 

Sterile injectable solution 

50 mL, 200 mL, and 500 mL polyethylene bottles ,* 
OTC 

10 mg moxidectin per mL 

Subcutaneous injection 

Beef and Nonlactating Dairy Cattle 

1 mL solution for each 110 pound (50 kg) body 
weight to’provide 0.2 mg moxidectm2.2 pound 
(1 kg) body weight 

Antiparasitic 

M. Indications; CYDECTIN Injectable when administered at the recommended dose level of 
0.2 rngq2.2 lb (0.2 mg/kg) body weight is effective. in the treatment and control of the 
following internal and external parasites of cattle: 

Gastrointestinal @nmdworms 
Ostertagia ostertagi - Adults and inhibited L4 
jYaemonchus placei Adults 
T’richostrbngyltas axei - Adults 
Trichostrongyks colubriformis - L4 
Cooperia oncophora - Adults 
Cooperiapunctata - Adults and-L4 
Cooperia surnabada - Adults and IL4 
Oesophagostomum radiatum - Adults and L4 
Trichuris spp. - Adults 
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Lungworms 
Dictyocaulus viviparus - Adults and Lb 

Cattle Grubs 
Hypoderma bovis 
Hypoderma lineatum 

Mites 
Psoroptes ovis (Psoroptes comm.unis var. bovis) 

Lice 
Linognathus vituli 
Solenopotes capillatus 

Persistent Activity: CYDECTIN Injectable has been proven to effectively protect cattle 
from reinfection with Dictyocaulus viviparus and ~eso~~agostorn~~ radiatum for 42 days 
after treatment, Haembnchusplacei for 35 days afier treatment, and Qstertagia ostertagi 
and Trichostrongylus axei for 14 days after treatment. %\” x 
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2. EFFECTIVENESS 

A. Dosage Characterization 

An earlier, aqueous-based injectable formulation of moxidectin has been extensively tested. 
Effectiveness studies with that formulation, evaluating doses of 0.1 p 0.2,0.3, and 0.4 mg 
moxidectin/kg body weight, demonstrated. that the optimal dose Ievel for the treatment and 
control of both endoparasites and ectoparasites of cattle is 0.2 mg moxidectin’kg body 
weight. A series of pre-clinical, nun-pivotal effectiveness trials wa+ conducted-to directly 
compare the effectiveness of the present moxidectin 1% nonaqueous- injectable formulation 
and the original aqueous formulation. In controlled effectiveness studies in cattle with 
naturally acquired helminth burdens, both the nonaqueous and the aqueous injectable 
formulations of moxidectin were effective against several species of internal parasites found 
in the studies. 

The design of the studies conducted to support the label claims for IJS registration of the 
nonaqueous injectable formulation was based on the dose for the aqueous injectable 
formulation established outside of the US and the results of the non-pivtital effectiveness .,, ̂ j _ 
studies. Since the nonaqueous formulation did not increase the potency of moxidectin 
against the dose-limiting parasites, evaluating dose levels less than 0.2 mg moxidectin/kg 
body weight would not be beneficial. Therefore, the pivotal effectiveness trials with the 
nonaqueous injectable formulation were conducted with two dose levels of moxidectin: 0.2 
and 0.3 mg moxidectm’kg body weight. As documented in the subsequent sections of this 
Freedom of Information Summary (FOI), the results of these studies co-firm that 0.2 mg 
moxidectirl lkg body weight provides effectiveness against the endo- and ectoparasites listed 
on the label. 

B. Substantial Evideme for Endoparasite Indications 

Nine pivotal dose confirmation studies were conducted to evaluate the effectiveness of 
moxidectin 1% nonaqueous injectable solution against adult and larval stages of 
gastrointestinal nematodes and l lrngworms in cattle. All the trials were conducted in 
accordance with Good Clinical Practices as outlinedin the VICH GI, 9 F inal Guidance (May 
9,200l). ‘Three of these studies were conducted using‘cattle with naturally acquired 
nematode infections. Six trials utilized experimental infections superimposed on natural 
nematode burdens or administered to cattle free of nematodes prior to infection. Counts were 
transformed by a Y-logto (count i-1). A one-way analysis of variance (Al$OVA) was used 
to analyze log transformed count data. The geometric treatment means were tested for 
significance at alpha = 0.05. Percent efIicacy was determined by camp ng the geometric 
mean worm counts of the‘treated group (T) with those of the controls group (C) for each 
parasite present in adequate numbers in at least six control animals using Abbott’s formula: 
%  efficacy = [(C-T/C) X 1001. 

For an indication to be granted, a m inimum of two studies was required that had the 
Following: an adequate level of infection in at least 6 control animals, the treatment effect 
was significant at alpha = 0.05, and 90% or greater efficacy using geometric means for each 
genus species of parasite. If there were more than 2 studies with an adequate level of 
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infection, then the geometric means of the percent eftieaoy agairrst a germs species of parasite 
from each study was added together and divided by the number of studies <with that genus 
species of parasite. If this average was greater than or equal to 9@/0; then the claim was 
granted. 

The individual trials are surmnarized below. 

B.1 Study Number 069343~US-3-96 

1) Type of Study: Dose confnmation study in cattle with naturally acquired nematode 
infections. 

2) Investigators: Edward G. Johnson, D.V.M. Gary L. Z irnrn~~~l, D-V&l., Ph.D, 
Johnson Research Z immerman Research 
Parma, ID Livingston, M T  

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose for the treatment 
and control of nematode infections in cattle. 

b. Animals: Thirty beef crossbred heifers weighing ,behveea 128 and 235 kg were 
blocked by pretreatment fecal egg count and. randomly assigned within blocks to 
three treatment groups of 10 animals each. 

c. Wousing: These cattle were ma intained in outdoor pens by treatment group. 

d. Infection: All cattle had naturally-acquired nematode infections. 

e.. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mgmL. 

f. Route of Administration: Single subcutaneous injection in the neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered once on 
Day 0 at either 0.02 or O ,O3 mL/kg body weight to prdvide 0.2 or 0.3 mg 
moxidectin/kg body weight. 

h, Controls: Injectable vehicle containing no moxidectin was administered 
at 0.03 mL/kg to provide 0 mg moxidectinfkg body weight. 

i. Test Duration: All cattle were necropsied 14 days post-treatment. 

j. Pertinent MeasurementslGbservations: Nematodes recovered from animals at 
necropsy were counted and identified. 



4) Results: There was an adequate level of infection in at least 6 control animals 
against specific parasite species and stages. The percent efficacies are summarized 
in Table 2.1: 

ematode Species and Stage 

5) Adverse Reactions: Two study animals (1 from the control group and 1 from the 0.3 
mg/kg treatment group) had injection site swellings at necropsy. 

B.2 Study Number 0693~B-US-6-97 Sal 

1) Type of Study: Dose confirmation study in cattle with naturally acquired nematode 
infbctions. 

2) Investigator: Thomas A. Yazwinski, Ph.D. 
University of Arkansas 
Fayetteville, AR 

3) General Design: 

a. Purpose: This. study was designed to confirm the effective dose for the treatment 
and control of nematode infections in cattle. 

b. Animals: Thirty cattle of mixed beef breeding weighing between 109 and 179 kg 
were blocked by pretreatment fecal egg count and randomly assigned within 
blocks to three treatment groups of 10 animals each. 

c. Housing: These cattle were maintained in indoor pens ‘by treatment group. 

d. Infection: All cattle had”naturally-acquired nematode infections. 

e. Dosage Form: Moxidectin f % nonaqueous injectable solution, 10 mg/mL, 

f. Route of Administration: Single subcutaneous injection in the neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered once.on 
Day 0 at 0.02 or 0.03 mL/kg body weight to provide 0.2 or 0.3 ‘mg moxidectitig 
body weight. 
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h. Controls: Injectable vehicle containingno moxidectin was administered at 
0.03 mWkg to provide 0 mg moxidectin/kg.body weight. 

i. Test Duration: All cattle were necropsied 12 to 25 days post-treatment. 

j . Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: There was an adequate level of infection in at least 6 control animals 
against specific parasite species and stages. The percent effxcacies are,summarized 
in Table 2.2: 

Nematode Species and Stage 

Ostertugia ostertagi, EL4 
Trichostrongylus axei, adult 
Cooperia oncophora, adult 
Cooperia punctata, adult 

5) Adverse Reactions: Five study animals (1 frpm the control group, 2 from the 0.2 
mgkg treatment group, and 2 from the 0.3 mgkg treatment group) had local injection 
site reactions at necropsy. 

B.3 Study Number 0$93-B-W-8-97 

1) Type of Study: Dose confirmation study in cattle with naturally acquired nematode 
infections. 

2) Investigator: Craig R, Reinemeyer, D.V.M., Ph.D. 
University of Tennessee 
Knoxville, TN 

3) General Design: 

a. Purpose: This study was designed to confirm the effwtive dose for the treatment 
and control of nematode infections in cattle. 

b. Animals: Thirty beef crossbred steer calvesweighing between 191 and 274 kg 
were blocked by pretreatment fecal egg count and randomly assigned within 
blocks to three treatment groups of 10 animals each. 

Page 6 



CYDECTI 

c. 

d. 

e. 

f. 

g* 

h. 

i. 

i 

Housing: These cattle were maintained in separate pastures by’treatment group. 

Infection: All cattle had naturally-acquirednematode infections. 

Dosage Form: Moxidectin la% nonaqueous injectable sohrtion, 10 mg/mL. 

Route of Administration: Single subcutaneous injection in the neck region. 

Doses: Moxidectin 1% nonaqueous injectable solution was administered once on 
Day 0 at 0.02 or 0.03 mL/kg body weight to provide 0.2 or 0.3 mg moxidectin& 
body weight. 

Controls: Injectable vehioIe,containing no moxidectin was administered at 
0.03 mL/kg to provide 0 mg moxidectin’kg body weight. 

Test Duration: All cattle were necropsied l2- 16 days post-treatment. 

Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were’counted and identified. 

4) Results: There was an adequate level of infection in at least 6 cants01 animals 
against specific parasite species and stages. The percent efficacies are summarized 
in Table 2.3: 

5) Adverse Reactions: Eleven study animals (3 from the 0.2 mg&g treatment group, and 
8 from the 0.3 mg/kg treatnient group) had injectionsite lesions (fibrosis, firmness, or 
inflammation) at necropsy. 

B.4 Study Number 0693-B-W-9-97 

1) Type of Study: Dose confirmation study in cattle with a combination of 
experimentally induced and naturally acquired nematode,i~fe~tion. 

2) Investigator: Sivaja Ranjan, B.V.Sc., Ph.D. 
Fort Dodge Animal Health 
Princeton, NJ 

3) General Design: 
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a. Purpose: This study was designed to confi~ the effective dose for the treatment 
and Control of nematode inFections in cattle. 

b. Animals: Thirty beefcrossbred steers weighing between 73 ‘and 133 kg were 
blocked by pretreatment fecal egg count and ,randomXy assi ecf w&l& blocks to 
three treatment groups of 10 animals each. 

c. Housing: These cattle were maintained in mdoor pens ‘by treatment group, 

d. Infection: All cattle had an experimentally-induced l~~o~‘infe~tion 
superimposed on a naturally-acquired nematode infection. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck region 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered once on 
Day 0 at 0.02 or 0.03 mL/kg, body weight to provide 0.2 or 0.3 .mg moxidectinkg 
body weight. 

h. Controls: Injectable.vehicle containing no moxidectin was administered at 
0.03 mL/kg to provide 0 mg moxidectinkg body weight. 

i. Test Duration: All cattle were necropsied 14 to 16 days post-treatment. 

j. Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: There was an adequate level of infection in at least 6 control animals 
against specific parasite species and stages. The percent eff?cacies are summarized 
in Table 2.4: 

Table 2.4 Study Number 0693~B-US-g-97 r f Geometric 1 % Efficacy ofMoxidectin 
Nematode Species and Stage Mean in 

Controls 
Level: 

0.3 m&g 
100 
100 
100 
98.9 
99.2 
99.3 
99.8 

Ostertagia ostertagi, adult 960.2 
Trichostrongyh akei, adult yo.3 
Haemonchus placei, adult 257.3 
Cooperia oncophora, adult 1145.3 
Cooperia surnabada, adult 224.6 
Trichuris spp., adult 114.7 
Dictyocaulus vivipams, adult 36.2 
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5) Adverse Reactions: Fifteen study animals (4 from the controI group, 7 from the 0.2 
mg/kg treatment group, and 4 from the 0.3 m&g treatment group) had palpable 
injection site swellings at necropsy. 

B.5 Study Number 0693-B-US-Xi-98 

1) Type of Study: Dose confirmation study in cattle’with a combi,nation of 
experimentally induced and naturally acquired nematode infection. 

2) Investigator: Gil Myers, Ph.D. 
Gil Myers, Ph.D., Inc 
Magnolia, KY 

3) General Design: 

a. 

b. 

c. 

d. 

e. 

f. 

g* 

h. 

i. 

i 

Purpose: This study was designed to confirm the effective,dose for the treatment 
and control of nematode infections in cattle. 

Animals: Thirty beef crossbred calves weighing between 163 and 329. kg were 
blocked-on the basis of existing parasite infection‘ (~~~o~~o~~~ and/or 
Oesuph~gostomum) and randomly assigned within blocks (to three treatment 
groups of 10 animals each. Gne group of animals’was, treated with Moxidectin 
1% nonaqueous injectable solution and one group served as mtreated control. 
The other group in this study was not relevant to the present NADA. 

Ilousing: These cattle were maintained on-separate pastures ,by treatment group. 

Infection: All cattle had an experimentally-induced Bumostomum and 
Oesophagostomum infection superimposed on a na~rally-acquired nematode 
infection. 

Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mglmL. 

Route of Administration: Single subcutaneous injection in the neck region. 

Doses: Moxidectin ‘1% nonaqueous injectable solution was administered on Day 0 
at 0.02 mL/kg body weight to provide 0.2 mg moxidectinkg body weight, 

Controls: Control animals were not treated. 

Test Duration: All cattle were necropsied 14 to I7 days post-treatment. 

Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 
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4) Results: There was an adequatelevel of infection in- at least 6 control animals 
against specific parasite species and stages. The percent efficacies are summarized 
in Table 2.5: 

Nematode Species and Stage 

Ostertagiu ostertagi, adult 
Oesophagostomum radiatum, adult 

5) Adverse Reactions: No adverse reactions to treatment ,were noted. 

B.6 Study Number 0$93-B-W-30-@ 

1) Type of Study: Dose confirmation study in.cattle wi@an experimentally-induced 
nematode infection. 

2) Investigators: Edward G. Johnson, D.V.M. Gary L. Zimmerman, D.V.M.,Ph.D. 
Johnson Research Zimmerman Research 
Parma, ID Livingston,. MT 

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose for the treatment 
and control ofnematode infections in cattle. 

b. Animals: Forty-eight Wolstein steer calves weighing between 156 and 245 kg 
were randomly assigned to six treatment groups of eight animaIs each. Two 
groups of animals were treated with moxidectin 1% nonaqueous injectable 
solution and two groups served as concurrent controls. The other two groups in 
this study were not relevant to the present NADA, 

C. IIousing: These cattle were maintained in separate.outcloor pens by treatment 
group after experimenta infections. 

d. Infection: All cattle were inoculated with a mixed pop~Iatio~ ofL3 larvae 
containing Cooperia spp. and Triclzostrongyl~s colubriftlmis on Day 0. 

e. Dosage Form: : Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck region. 
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g Doses: Moxidectin 1% nonzulueous injectable solution was administered on Day 6 
or Day 23 at 0.02 mL/kg body weight to provide 0.2 mg moxi~e~ti~g body 
weight. 

h. Controls: Control animals were not treated. 

i. Test Duration: Each treated group and a control %group were necropsied 14 days 
post-treatment. 

j . Pertinent MeasuremenWQbservations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: There was an adequate level of infection in,at least 6 c&ntrol animals 
against specific parasite species and stages. The~percent efficacies are summarized 
in Table 2.6: 

Table 2.6 Study Number 0693-$-US-30-98 

Cooperiu punctata 
Coupe& surnabada 

Cqoperia oncophora 
Cooperia punctata 
CooDeria surnabada 

5) Adverse Reactions: No adverse reactions to treatment were noted. 

B.7 Study Number 0693-B-US-31-98 

1) Type of Study: Dose confirmation study in cattle with an experimentally-induced 
nematode infection. 

2) Investigators: Larry L. Smith, D.V.M. 
Larry Smith Research & Development 
Lodi, WI 

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose for the treatment 
and control ofnematode infections in cattle. 

b. Animals: Thirty Holstein male calves weighing between .80 and 194 kg were 
randomly assigned to three treatment groups of ten animals each. 
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c. Housing: These cattle were maintained inseparate outdoor pens by treatment 
group after experimental infections. 

d. Infection: On Day 0 all cattle were inoculated vv_ith a m ixed population of L3 
larvae containing Di&qcaz&s vivipa&s, ~~ern~n~~~~pl~c~i,’ and 
Trichostroqylus GX&. In addition, there were L3 infective larvae of Ostertagia 
spp., Couperia spp., and Oesophagostomtim spp. present in the inocuhun. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable soluuon, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered to one 
group on Day 5 and to a second group on Day 28 at 0.02 mL&g body weight to 
provide 0.2 mg moxidectinkg body weight. 

h. Controls: Control animals were not treated. 

i. Test Duration: AH cattle were necropsied on Days 42 and 43, 2 4 to 15 days after 
the second group was treated. 

j . Pertinent Measurements/Observations: Nematodes recovered from  animals at 
necropsy were counted and identified. 

4) Results: There was an adequate level of infection in at‘least 6 control animals 
against specific parasite species and stages. The percent efficacies are summarized 
in ‘Table 2.7: 

Nematode Species and Stage 

Ostertagia ustertagi, adult 
Trichostrongylus axei, adult 

5) Adverse Reactions: No adverse reactions to treatment were noted. 
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B.8 Stu’dy Number @363-B&S-22-97 

1) Type of Study: Dose confirmation study in cattle with an experimentally-induced 
nematode infection. 

2) Investigators: Craig R. Reinemeyer, D.V.M., Ph.D. 
East Tennessee Clinical Research 
Knoxville, TN 

3). General Design: 

a. 

b. 

C. 

d. 

e. 

f. 

h. 

i. 

i 

Purpose: This study was designed to confirm the effective dose for the treatment 
and control of nematode infections in cattle. 

Animals: Forty-eight Holstein steer calves weighing between 112 and 241 kg 
were randomly assigned to three treatment groups of eight animals each to be 
used to evaluate effcacy against larval parasite stages and another three treatment 
groups of eight animals each to be used to evaluate efficacy against adult parasite 
stages. Within each parasite stage, one group was treated with moxidectin 1% 
nonaqueous injectable solution and another served as untreated control. The other 
two groups in this study were not relevant to the present DADA. 

Housing: These cattle were maintained in separate, partially covered pens by 
treatment group after experimental infections. 

Infection: For evaluation of efficacy against larval parasite stages, calves were 
infected on Day -16 with Trichuris spp larvated eggs and Bunostomum spp and 
Oesophagostomum spp infective larvae. For evaluation of efficacy against adult 
parasite stages, calves were infected on Day -63 with Tvichuris spp larvated eggs 
and on Day -35 with Bunostomum spp and Oesophagostomum spp infective 
larvae. 

Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

Route of Administration: Single subcutaneous injection in the neck region. 

Doses: Moxidectin 1% nonaqueous injectable solution was administered at 
0.02 mL/kg body weight to provide 0.2 mg moxidectinkg body weight. 

Controls: Control animals~were not tre,ated. 

Test Duration: All cattle were necropsied 24 to 16 days after treatment. 

Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 
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f. Route of Administration: Single subcutaneous in&&ion in the neck region. 

g. Doses: Moxideetin 1% nonaqueous injectable solution w,as administered on 
Day 5 or Day 26 at,O.O2 mL/kg body weight to provide 0.2 rng moxidectinkg 
body weight. 

h. Controls: Control animals yere not treated, 

i. Test Duration: Groups infected with D. viviparus and treated on Day 5 were 
necropsied 19 to 20> days pos&treatment. The groups treated-on Day 26 were 
necropsied 14 to 15 days post-treatment. 

j . Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: There was an adequate level of infection in at least 6 control animals 
ag,ainst specific parasite species .and stages. The-percent efficacies are summarized 
in Table 2.9: 

Table 2.9 Studv Number 0693-B-US-26-98 
r 
1 Nematode Snecies and Stage 

Treatment during Larval Stage: 
Cooperia punctata 
Cooperia surnabada 
Trichostrongylus colubrrfarmis 

t 

Dictyocaulus viviparus 
Treatment during Adult Stage: 

1 Cooperiu oncophora, adult 
Coopevia pztnctata, adult 
Cooperia surnabada, adult 

S772.7 
1266.2 

618.5 
47.0 

99.9 
97.6 
99.7 
100 

5cH .9 
1067.5 

409.3 

90.3 
99.8 
79.8 

5) Adverse Reactions: No adverse reactions to treatment were noted. 
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C. Endoparasite Persistent Activity 

Three pivotal studies were conducted in the United States to evaluate the persistent activity 
of moxidectin 1% nonaqueous injectable solution in preventing infection of treated cattle by 
third stage larvae of several species of endoparasites. The studies. had similar designs with 
separate groups of cattle receiving a single challenge of third-stage nematode larvae 14,21, 
28,35, or 42 days followingtreatment with moxidectin 1% nonaqueous injectable solution 
administered in its final formulation at a” dose level of 0.2 mg/kg body weight. Counts. were 
transformed by a Y=logio (count +l). A one-way analysis of variance @MWA) was used 
to analyze Iog transformed count data. The geometric ‘treatment means were tested for 
significance at alpha = 0.05. Percent efficacy was determined at each time point by 
comparing the geometric mean worm counts of the treated group (T) with those of the 
control group (C) for each parasite present in adequate numbers in at least six control animals 
using Abbott’s formula: % eff”racy = [(C-T/C) X 1001. 

For an indication to be granted, a minimurn of two studies was required t had the 
following: an adequate 1eveI of infection in at least 6 control animals, the treatment effect 
was significant at alpha = O-05, and 90% or greater efficacy using- geometric means for each 
genus species of parasite. If there were more than 2 studies with an adequate level of 
infection, then the geometric means of the percent efficacy against a genus species of parasite 
from each study was added together and divided by the number of studies with that genus 
species of parasite. If this average was greater than or,equalto 90%, then the claim was 
granted. The period of persistent activity was defined as the time during which the reduction 
in parasite counts was 2 90%. 

The three trials are individually summarized below. 

Cl Study Number 0693~B-M-33-99 

1) Type of Study: Dose confmation study in cattle with induced gastrointestinal 
roundworm and lungworm infections. 

2) Investigator: Thomas A. Yazwinski, Ph.D. 
University of Arkansas 
Fayetteville, AR 

3) General Design: 

a. Purpose: This study was designed to determine the period of time following 
treatment during which cattle are protected against infection with nematodes 
commonly found in the lungs, abomasum, and large intestine. 

b. Animals: Forty-eight cattle (39 heifers and 9 steers) ofmixed beef breeding 
weighing between 100 and 172 kg at the time of treatment were randomly assigned 
within sex to six treatment groups of eight animals each. 
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c. Housing: These cattle were maintained on concrete-floored pens by treatment 
group- 

d. Infection: All cattle were inoculated with a.mixed ~~~~~?t~o~ ofL3 larvae containing 
Haemonchus placei, Trichostrcmgylus axei, Oesophagostomum radiattim, Ostertagia 
spp., and Dictyocaulus vivipbus on Day 0. 

e. Dosage Form: Moxidectin 1% nonaqueous,injectable solution, 1,O mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck~region. 

g. Doses: Moxidectin 1% nonaqukus injectable solution was administered once at 
0.02 mL/kg body weight to provide 0.2 mg moxidectinlkg body weight. Separate 
groups of cattle were treated 42,35,28,2 1 P and 14 days prior to experimental larval 
challenge on Day 0. 

h. Controls: Control animals were not treated. 

i. Test Duration: All cattle-were necyopsied 20 to 23 days after infection. 

j . Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: The period of time for which treatment resulted in ,a minimum of a 90% or 
greater reduction in the number of parasites recovered in the treated animals for each 
nematode species present in at Ieast six control animals is shown in Table 2.10: 

Nematode Species 

Haemonchus placei 
Trichostrongylus axei 
Oesophagostomum 
radiatum 
Dictvocakdus viviwarus 

318.7 42 
33.8 14 

757.2 42 

11.6 42 

5) Adverse Reactions: No adverse reactions to treatment were note& 
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C.2 Study Number 0693-B-US~34-~9 

1) Type of Study: Dose confirmation study in cattle with induced gastrointestinal 
roundworm and lungworm infections. 

2) Investigator: Bert E. Stromberg, Ph.D. 
University ofMinnesota 
St. Paul, MN 

3) General Design: 

a. Purpose: This study was designed to determine t&period of time following 
treatment during which cattle are protected,against infection with nematodes 
commonly found in the lungs, abomasum, ad large intestine. 

b. Animals: Forty-eight Holstein steers weighipg between 1 O&and 180 kg at the time 
of treatment were randomly assigned to six treatment groups,ofeight animals each. 

c. Housing: These cattle were maintained on concrete-floored pens by treatment 
group* 

d. Infection: All cattle were inoculated with a mixedYpopulation of L3 larvae containing 
Haemonchus placei, Trichostmngylus axei, 0esopha&omm radiatum, Ostertagia 
spp., and Dictyocaulus viviparus on Day 0. 

e. Dosage Form:, Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injectjon in the neck region. 

g. Doses: Moxidectin I% nonaqueous injectable solution was administered once at 
0.02 mL/kg body weight to provide 0.2 mg moxidectitig bady weight. Separate 
groups of cattle were treated 42, 35,28,21 ,,and 14:days prior to experimental larval 
challenge on Day 0. 

h. Controls: Control animals were not treated. 

i. Test Duration: All cattle were necropsied 21 to 24 days after* infection. 

j. Pertinent Measurements/Observations: Nematodes recovered from animals at 
necropsy were counted and identified. 

4) Results: The period of time for which treatment resulted in a minimum of a 90% or 
greater reduction in the number of-parasites recovered in the treated animals for each 
nematode species present in at least six control animals is ,&own in Table 2.11: 

.~ 
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Haemonchus placei 
Trichostrongylus axei 

5) Adverse Reactions: No adverse reactions to treatment were note 

c.3 Study Number 0693~B-US-35-99 

1) Type of Study: Dose confirrnati,on study in cattle with induced.gastrointestinal 
roundworm and lungwok infections. 

2) Investigator: Sivaja Ranjan, B.V.Sc., Ph.D. 
Fort Dodge Ar$maI Health 
Princeton, NJ 

3) General Design: 

a. Purpose: This study was designed to determine the period of time following 
treatment during which cattle are protected, against ‘infection with nematodes 
commonly found in the lungs, abomasum, and I&ge intestine. 

b. Animals: Forty-eight Holstein steers weighing between 131 and 204 kg at the time 
of treatment were randomly assigned to six treatment groups of eight animals each. 

c. Housing: These cattle were maintained on concrete-floored pens by treatment 
group. 

d. Infection: All cattle were inoculated with a mixed population df L3 larvae containing 
Haemonchus placei, Trichostrongylus axei, Oesophugxt~mtim radiatum, Ostertagia 
spp., and Dictyocaulus viv@zvus. on Day 0. 

e. Dosage Form: Moxidectin l‘% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous, injection in the neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was ddministered once at 
0.02 mL/kg body weight to provide 0.2 mg moxidectin/kg body weight. Separate 
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groups of cattle were treated 42,35,28,21, and 14 days prior to experimental larval 
challenge on Day 0. 

h. Controls: Control animals were not treated. 

i. Test Duration: All cattle were necropsied 27 to 30 days asker infection. 

j . Pertinent NeasurementslcObservations: Nematodes, recovered from animals at 
necropsy were counted and identified. 

4) Results: The period of time for vlihich treatment resuked in a mnrimum of a 90% 
reduction in the number of parasites recovered rln the treated anknak for each nematode 
species present in at least six control animals is shown’in Table-2.12: 

Table 2.12 Study Number 0693-B-US-35-99 

Nematode Species 

Haemonchus plucei 
Trichostrongylus~ axei 

5) Adverse Reactions: No adverse reactions to treatment were noted. 
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D. Ectoparasites 

Nine pivotal trials were conducted to evaluate the effectiveness of moxidectin 1% nonaqueous 
injectable solution against ectoparasites on cattle, including mange mites (Sections D. 1 - D.3), 
grubs (Sections D.4 - D.6), and lice (Sections D.7 - D-9). 

Psoroptic Mange: Three pivotal dose confirmation trials vvere conducted to evaluate the 
effectiveness of moxidectin 1% nonaqueous injectable solution against cattle m&ge mites. A13 
cattle were experimentally infested with Psaroptes ovis and the.‘live mite counts were monitored 
throughout the trials. Moxidectin 1% nonaqueous injectable s&.&n inits final formulation 
was administered at dose levels of 0.2 mg or 0.3 mg moxidectinlkg body weight. The efficacy 
was determined by comparing the arithmetic means of mite counts df treated cattle with those of 
control cattle. The trials are individually summarized in Sections D. 1 - 3>.3. 

D.1 Stludy Number 0693~B-US496 

1) Type of Study: Dose confirmation study in cattle with experimentally induced 
infestations with Psoroptes ovis. 

2) Investigator: John Campbell, Ph.D. 
Southwest Bio-Labs, Inc. 
Las Cruces, NM 

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose for the treatment 
and control of Psoroptes ovis infestations on cattle. 

b. Animals: Twenty-seven Angus x Hereford crossbred heifers weighing between 1.59 
and 296 kg were randomly assigned to three treatment, group? of nine animals each 
based on pre-treatment mite counts. 

c. Housing: All animals ,were individually housed in separate stanchions. 

d. Infestation: Cattle were experimentally infested with Psoroptq ovis mites. 

e. Dosage Form: Moxidectin 1% nonaqueous. injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck region. 

g. Doses: Moxidectin l%,nonsqueous injectable solution was administered on Day 0 
at doses of 0.1 or 0.15 mL/5 kg body weight to provide 0.2 or 0.3 .mg moxidectinkg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.15 mL/S kg to provide 0 mg rnoxidectinkg body weight. 

i. Test Duration: 56 days. 
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j. Pertinent MeasurementslObservalions: The numbers of live mites on each 
individual animal were detepined on days 4,7,11,14,21> 28,42, and 56 post- 
treatment except for cbntrold tihich were rtioved Jkorn the study after Day 28 fur 
humane reasons. Effka~y cakulatjons for the treat?d groups for Days 42 and 56 
were based on the mite coun{s of control group’on Day 28. 

4) kesults: Efficacy data against psoroptic mange are smarized in Table 2.13: 

*All control animals remained itifested with live mites up to Day 26 w,hen they were 
removed from the study for humane reasons. 

5) Adverse Reactions: Twenty-two. percent of the animals showed minor injection site 
reaction through Day 7, after which time they were not monitored. 

D.2 Study Number 0$93-B-U&5-97 

1) Type of Study: Dose confirmation study in cattle with experimentally induced 
inl’estations with Psorqtes ok. 

2) Investigator: W illiam Barton, Ph.D. 
CAVL 
Amarillo, TX 79118 

3) General Design: 

a. Purpose: This stqdy was designed to confirm the effective d&e for the treatment 
and control of Psoroptes &is infestations on cattle. 

b. Animals: Thirty rriixed breed‘beef heifers weighing between 154 and 225 kg were 
randomly assigned to three treatment groups of-ten animals each based on pre- 
treatment mite counts. 

c. Housing: All animals were individually housed in sqarate stanchions. 

d. Infestation: Cattle were experimentally infested with Pmmpres ovis mites. 
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e. Dosage Form: Moxidectin E% nonaqueous injectable solution, I O,mg/mL. 

f. Route of Admmistration: Single subcutaneous injection in the neck region. 

g. Doses: MoxideGtin 1% nonaqueous injectable solution was administered on Ray 0 
at doses of 0.1, or 0.15 mL15 ,kg body weight to provide 0.2 or 0.3 mg moxidectinkg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was admmistered on Day 0 at 
the dose of 0.15 mL/5 kg to provide 0 mg moxidectinlkg body weight. 

i. Test: 56 days. 

j. Pertinent Meas~~~entslCTb~~atio~s: The Wnbers of”ltive mires on each individual 
animal were determined on days 3, 7, 10, 14, 17, 21, 28, 42, and 56 post-treatment 
except for controls which were removed from the study aRer Day 28 for humane 
reasons. Efficacy calculations for the treated groups for Days 42 and 56 were based 
on the mite counts of control group on Day.28. 

4) Results: Efficacy data against psoroptic mange are summarized in Table 2.141 

*All control animals remsined infested with five smites up to Day 28 when they were 
removed from the study for humane reasons. 

5) Adverse Reactions: FortyGve percent of treated animals had swelling at the injection 
site which was not observed for resolution. 
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D.3 Study Number 0693-B-W-13-97 

1) Type of Study: Dose confirmation study in cat& with exp~~~~t~ly indueed 
infestations with Psoroptes ovis, 

2) Investigator: W illiam Barton, Ph.D. 
CAVL 
AmarilIo, TX 

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose for the treatment 
and control of J?so~c@e~ ovis infestations on cattIe. 

b. Animals: Thirty mixed breed beef heifers weighing between 158 and 235 kg were 
randomly assigned to three treatment groups of ten animals each based on pre- 
treatment mite counts. 

c. Housing: All animals -were individually housed in separate stanchions. 

d. Infestation: Cattle were experimentally infested with Idsorog;ces ovis mites. 

e. Dosage Form: Moxidectin 1% nonaqueous inje&able solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in’the neck region. 

g. Doses: Moxidectin lo/o nonaqueous injectable solution was administered on Day 0 
at doses of 0.1 or 0.15 mL/5 kg body weight to provide 02or 0.3 mg moxidectin/kg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.15 mL/5 kg to provide 0 mg moxidectin/kg body weight. 

i. Test Duration: 56.days. 

j. Pertinent Measurements/Observations: The numbers of live mites on each 
individual animal were determined on days 7, 14,21,28; 35,42,49, and 56 post- 
treatment except for controls which were removed from the study after Day 28 for 
humane reasons. Efficacy calculations for’the treated groups for Days 35,42,49, 
and’56 were based on the mite counts ofcontrol group on Day 28. 
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4) Results: Efficacy data against psoroptic mango are s~~~~d.i~ Table 2.15: 

* All control animals remained infested~with live mites up to day 28 when they were 
removed from the study forhumane reasons. 

5) Adverse Reactions: Transient minor injectioneite swehing was noticed in 20% of 
treated animals at Day 7. All sweIlings were resolved after Day 2 1. 

Grabs: Three pivotal dose confirmation trials were conducted to evaluate the effectiveness of 
moxidectin 1% nonaqueous injectable solution against the migrating Iarval stages of grubs, 
Hypoderma spp., in- cattle. All animals had naturally acquired grub infestations as determined 
by enzyme linked immunosorbent assa;y evaluations ofHypoderma antibody levels in blood. 
Each trial included three treatment groups of 10 or 15 animals each. One group of animals was 
maintained as placebo-treated control to determine the.leveIs ofgrub infestation and identify the 
grub species present in the natural infestations. The remain&g two groups received a single 
administration of the Moxidectin 1% nonaqueous inje&ablesolution at either 0.2 or 0.3 mg 
moxidectin/kg body weight. The appearance ofHypoderma larvae was determined by the 
backline palpations at approximately two-week inter-v& throughout the trial. Live H’oderma 
larvae were harvested when they had matured to the late 2nd or 3rd instar. Recovered larvae 
were counted and identified. Efficacy was determined by comparing the arithmetic mean of 
larvae from the treated group with that of the control group: The three trials are individually 
summarized in Section D.4 - D.6.. 

D.4 Study Number 0@93-B-US-X 5-97 

1) Type of Study: Dose confirmation study in cattle with naturally acquired grubs at the 
migrating larval stages. 

2) Investigator: John E. Lloyd, Ph.D. 
University of Wyoming 
Laramie, WY 

3) General Design: 
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a. Purpose: This study w.as de&g&d to con&& the effective dose of moxidectin 1% - 
nonaqueous injectable solution for the treatment Andy control~of grub infestations in 
cattle. 

b. Animals: Forty-five steers weighing between ,161) and 278 kg were randomly 
assigned to three treatment groups’of fifteen animals. 

c. Housing: Treatment groups were maintained in s~~ate’o~tdoor pens from the day 
prior to treatment until 14 days post-treatment, at which time all animals were 
combined into a single pen. 

d. Infestation: Cattle were naturally infested with ~HJJJo~~~~ spp. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg!mL. 

f. Route of Administration: Single subcutaneous injection in.the neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to provide 0.2 or 0.3 mg moxidectinlkg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.03 mL/kg to provide 0 mg. moxidectin’kg body weight. 

i. Test Duration: 200 days. 

j. Pertinent Measurements/Observations: Backline palpations for the appearance of 
grub larvae were conducted between Days 56 and 200 at approximately 14 day 
intervals. The mature live larvae were collected and:subsequently identified at each 
palpation time point. _ 

4) Results: Efficacy data against H. bovis and H. Einea@mz are summarized in Table 2.16: 

Table 2.16 Study Number 0693-B-US-15-97 

5) Adverse Reactions: Injection site swellings were noted in two animals (1 in the 0.2 
mg/kg treatment group and 1 in the 0.3 mg/kg treatment group). These resolved by 21 
days post-treatment. 
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D.5 Study Number 0693~B-US-16-97 

1) Type of Study: Dose ~5n~~~ti~~ study in &tle with naturally acq@xd grubs at the 
migrating larval stages. 

2) Investigator: John I?, Lloyd, Ph.D. 
University of Wyoming 
Laramie, WY 

3) General Design: 

a. Purpose: This study was designed to cur&m the effective dose of moxidectin 1% 
nonaqueous injectable solution for the treatment and contrul,of grub infestations in 
cattle. 

b. Animals: Forty-five heifers weighing between 144 and 242 kg were randomly 
assigned to three treatment groups of fifteen animals: 

c. Nousing: Treatment groups were maintained in separate outdoor pens from the day 
prior to treatment until 14 days post-treatment, at which time all animals were 
combined into: a single pen. 

d. Infestation: Cattle were naturally infested with H~~uclerpna spp. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in the neck region. 

g. Doses: Moxidectin l.% nonaqueous injectable solution was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to provide 0.2 or’0.3 mg moxidectinkg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.03 mL/kg to provide 0 mg moxidectitig body wkight. 

i. Test Duration: 200 days. 

k. Pertinent Measurements/Observations: Baqkline palpations for the appearance of 
grub larvae were conducted between Days 56 and 200 at approximately 14 day 
intervals. The’mature live larvae were collected and subsequ.ently identified at each 
palpation time point. 

4) Results: Efficacy against N. bovi;r could not be”determined because no control animals 
were infested by H. bovis in this trial. Efficacy,data against H l inea&w are summarized 
in Table 2.17. 
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Table 2.17 Stu 

5) Adverse Reactions: Hard swelling was noted at the irrjection site of 5 animals (two in the 
0.2 mg/kg group, 2 in the control group, and one in the 0.3 mg moxid~~ti~g group) at 
7 days post-treatment. All swellings resolved by Dtiy 22 post-treatment. 

D.6 Study Number 0693-B-US-18-97 

1) Type of Study: Dose confirmation study in cattle with naturally acquired,pbs at the 
migrating larval stages. 

2) Investigator: Larry L. Smith, D.V.&J. 
Larry Smith Research & Development, Inc. 
Lodi, WI 1 

3) General Design: 

a. Purpose: This study was designed to confmn the effective dose of moxidectin 1% 
nonaqueous injectable for the treatment and control of grub infestations in cattle. 

b. Animals: Thirty crossbred beef calves weighing between 145 and.353 kg were 
randomly assigned to three treatment groups of ten animals. 

c. Housing: Treatment groups each were maintained in separate pens from the day 
prior to treatment until 31 days post-treatment, at which time all animals were 
combined into a single pen. 

d. Infestation: Cattle were naturally infested with Hjpoderma spp. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection in-the neck region. 

g. Doses: Moxidectin 1% nonaqueous inject@$e soltition was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to provide 8.2 or 0,3 mg moxidectin/kg 
body weight. 

h. Control: Injectable vehicIe containing no moxidectin was administered on Day 0 at 
the dose of 0.03 mL/kg to provide 0 mg moxide-ctinkg body weight. 

i. Test Duration: 170 days. 
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j. Pertinent ~eas~~ent~~b~e~atio~s: Backline Palpations for-the appearance of 
grub larvae were csndu~ted between Days ‘58 and 17Q at & approximately 14 day 
intervals. The maturelive larvae were collected and subsequently identified at each 
palpation time point. 

4) Results: Efficacy against H. Zine~tzm could not be determined’because no control 
animals were infested by H. Zim&.mz in‘this trial. Efficacy data against H bows are 
summarized in Table 2.18: 

5) Adverse Reactions: No adversereactions to treatment-were noted. 

tiee: Three pivotal dose confnmation trials were eondtictedlto evaluate the efficacy of 
moxidectin 1% nonaqueous injectable solution for the ‘treatment and control of lice on cattle. 
All animals used in these studies had natural lice infestationa. Each triai included three 
treatment groups of 10 animals each. One group was maintained as a.plaeebo-treated control to 
monitor the natural progression of the lice infestation t~~u~ont the trial. The remaining two 
groups received the final formulation ofmoxidectin at.levels providing either 0.2 or 0.3 mg 
moxidectinlkg body weight, dosed to individual animal weights.’ Ail treatments were 
administered as a single subcutsureous injection in the neck.-- Individual animal lice counts were 
made prior to treatment and at weekly intervals for eight weeksfollowing treatment. Efficacy 
was calculated by comparing the arithmetic mean lice counts of the treated group with that of 
the control group. The three trials are individually summarized in Sections D.7 - D.9. 

D.7 Study Number 0693~M.JS-12-97 

1) Type of Study: Dose confirmation study in cattle with naturally acquired lice infestation. 

2) Investigator: Donald A. Rutz, Ph.D. 
Cornell University 
Ithaca, NY 

3) General Design: 

a. Purpose: This study was designed to confirm the effective dose of moxidectin 1% 
nonaqueous injectable solution for’the treatment ‘and’control of lice infestations on 
cattle. 

b. Animals: Thirty mixed-beef breed calves weighing between I27 and 262 kg were 
assigned to three treatment groups of ten animals each based.on their Sdenopotes 
capilltztus counts on Day - 1. 
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c. I-Iousing: Treatment groups were maintained in three pens. 

d. Infestation: Cattle were naturally tiested with cattle lice. 

e. Dosage Form: Moxidectin 1% nonaqueous mjectable solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous injection inthe neck region. 

g. Doses: Moxidectin 1% nonaqueous injectable solution was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to: provide 0.2.or. 0.3 mg moxidectitig 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.03 mL/kg to provide 0 mg moxidectin/kg body weight. 

i. Test Duration: 56 days. 

j. Pertinent Measurements/Observations: Lice on individuals animals were counted and 
identified weekly from Days 7 to 56 post-treatment, 

4) Results: Efficacy data against twa lice species (Limgnathus vitdi. and Solenopotes 
c@lZatus) are summarized in Table 2.19: 

5) Adverse Reactions: No adverse reactions to treatment were noted. 

D.8 Study Number 0693-B-W-l 7-97 

1) Type of Study: Dose confirmatian study in cattle with naturally acquired lice infestation. 

2) Investigator: John E. Lloyd, Ph.D. 
University of Wyoming 
Laramie, WY 

3) General Design: 
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a. Purpose: This study was designed to co&-m the effective dose ofmoxidectin 1% 
nonaqueous injectable solution for the treatment and control of lice infestations on 
cattle. 

b. Animals: Thirty steer and heifer beef calves weighing beveen 155 and 302 kg were 
assigned to three treatment groups of ten animals. each-based, on their 5bZenapote~ 
capillatus ados LinqgnathuS vi&& counts:on Day -1. 

c. Housing: Animals were separated into two pens of five animals each per treatment 
group throughout the post-treitment.phase of this, study, 

d. Infestation: Cattle were naturally infested with cattle li,ce. 

e. Dosage Form: Moxidectin 1% nonaqueous injec-table solution, 10 mg/mL. 

f. Route of Administration: Single subcutaneous inject++ in the neck region. 

g. Doses: Moxidectin.l% nonaqueous injectable solution was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to.pqovide 0.2 or 0.3 mg moxidectinlkg 
body weight. 

h. Control: Injectable vehicle containing no moxidectin was administered on Day 0 at 
the dose of 0.03 mL/kg to provide 0 mg moxide&n/kg body weight. 

i. Test Duration: 56. 

j. Pertinent MeasurementslQbservations: Lice recovered frornindividual cattle were 
counted and identified weekly from Days 7 to 56 post-treatment. 

4) Results: Efficacy data against two lice species ~Limgrtathus vituli and Sdenopotes 
capillatu~) are summarized in T&ble 2.20: 

Table 2.20 Study,Number 0693”B-US:17-97 
Arithmetic Mean. Control Lice counts and Percent 

Lice Dose Efficacy for Moxidectin Treatment on Trial Days 

Linognathus 
vituli 

5) Adverse Reactions: No adverse reactions to treatment were noted. 



D.9 Study Number 06934HJS~l947 

1) Type of Study: Dose confirmation study in cattle with naturally acquired Iice infestation. 

2) Investigator: : Larry L. Smith, D.V.M. 
Larry Smith Research & Development, Inc. 
Lodi; WI 

3) General Design: 

a. 

b. 

c. 

d. 

e. 

f. 

h. 

i. 

j- 

Purpose: This study was designed to confinn the effective dose of moxidectin 1% 
nonaqueous injectable~solution for the treatment and control of lice infestations on 
cattle. 

Animals: Thirty beefcrossbred calves wei~in~~be~~~ U? and 258 kg were 
assigned to three treatment groups of ten animals each ‘based on their Hamatopinus 
ewystemus lice counts on Day -4: 

Housing: Treatment groups were maintained in separate pens throughout the study. 

Infestation: Cattle were naturally infested with Cattle lice. 

Dosage Form:, Muxidectin I.% nonaqueous injectable solution, 10 m/mL. 

Route of Administration: Single subcutaneous injectian in the neck region. 

Doses: Moxidectin 1% nonaqueous injectable solution was administered on Day 0 
at doses of 0.02 or 0.03 mL/kg body weight to provide 0.2 or 0.3 mg moxidectinlkg 
body weight. 

Control: Injectable vehicle containing no moxidectin was tidministered on Day. 0 at 
the dose of 0.03 mL/kg to provide 0 mg maxidect$kg body weight. 

Test Duration: 56 days. 

Pertinent Measurements/Observations: Lice recovered from individual animals were 
counted and identified week&y fi-om Days 7 to Sci’post-treatment. 



4) Results: Efficacy data against one lice species ~Li~~~at~u,s vitz&)~zu-e sumrntized in 
Table 2.21: 

1 0.3 1 100 100‘ 100 100 loo 100 100 100 - 

5) Adverse Reactions: No adverse reactions to treatient weze noted. 
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E. Clinical Ifield Studies 

Five studies were conducted in different geographical locations to further evaluate the 
effectiveness of moxidectin 1% nonaqueous injectable solution and to gain experience on the 
safety of the product when used’under Geld conditions, 
four studies and in feedlot pens in the fifth trial. 

The animals were ,housed .on pasture in 
Since these tials .were conducted following a 

similar protocol, the results of all five trials are summarized in a single section. 

1) Type of Study: Clinical Field,Study 

2) Investigators: 

Study Number: 0693~B-US-22-98 
William Barton, Ph.D. 
CAVL 
Amarillo, TX 

Study Number: 0693-B-L&24-98 
Craig R. Reinemeyer, Ph.D., D.V.M. 
University of Tennessee 
Knoxville, TN 

Study Number: 0693-B-US-26-98 
Larry L. Smith, D..V.M. 
Larry Smith Research & Development, Inc. 
Lodi, WI 

3) General Design: 

Study Number: 0693~B-US-23-98 
Gil.Myers, Ph:D. 
Gil Myers, Ph.D. Inc. 
Magnolia, KY 

Study.Number: 73693~B-US-2598 
Larry C&hers, Ph.D. 
PLRS Inc. 
Corapeake, NC 

a. Purpose: These studies were d,esigned to confkm the effectiveness land safety of the 
recommended dose ofmoxidectin 1% nonaqueous injectable.solution when used 
under pasture conditions for the treatment and control of endoparasites in cattle. 

b. Animals: At each study site approximately 100 cattle were treated with moxidectin 
1% nonaqueous injectablesolution and approximately 50 cattle were treated with 
vehicle. Because.of the unequal numbers of treated and control cattle, it was 
necessary to divide animals into three groups of fifty animals each in order to blind 
the study personnel. Cattle were assigned to one of the three groups based on their 
averages of two fecal strongyle egg counts’prior~to treatment. Blocks of three 
animals each were created and a random number was assigned to each animal. The 
random numbers were used to assign cattle to one ,of three groups (one control and 
two treated groups). Table 2.22 lists the study sites and number of animals used. 
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c. Housing: The cattle were maintained onpasture throughout ihe studies in four trials 
and in feedlot ,pens in study 0693-B-US-22-98. 

d. Infection: Cattle had naturally acquired nematode. infections. 

e. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mgImL. 

f. Route of Administration: Single subcutantious injection in theneck region 

g. Doses: Moxidectin 1% nonaqueous injectable solution was ~administered on Day 0 
at a dose of 0.02 mL;ckg body weight to provide 0.2 mg moxidectin/kg body weight. 

h. Control: Injectable vehicle containing no moxideetin was administered on Day 0 at 
the dose of 0.02 n&/kg to provide 0 mg moxidectin/kg body weight. 

i. Test Duration: 21 days. 

j. Pertinent Measurementsl’CJbservations: Individual animal fecal strongyle egg counts 
were determined twice before treatment and 14 and 21 days after treatment using a 
flotation procedure. 

4) Results: The arithmetic means of fecal strongyle egg counts, presented as eggs per ram 
(EPC), from these clinical field trials are summarized inTable 2.23. The % efficacy of 
treatment was calculated by comparing EPG counts of the treated group to that of the 
control group. 
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5) Adverse Reaction&: Table 2.24 summarizes the adverse reactions. 

Table 2.24 Adverse reactiqns by study site. 

1 
Adverse Reactions Study No. (Study Site) 

0693-B-US-22-98 
(Texas) 

Injection site swellings were noted in 27.6% of treated 
animals on Day 14 and in 15.2% of treated animals on Day 

0693-B-US-23-98 
(Kentucky) 

0693-B-US-24-98 
(Tennessee) 

0693-B-US-25-98 
(North Carolina) 

0693-%-US-26-98 
(Wisconsin) 

Injection site swelhngs were noted.in 29% of treated 
animals on Day 14 and in 14% of treated animals on Day 
21. 
htjection site swellings were noted in 30% of treated 
animals and 15% of controls on Day, 14 and in 2 1% of 
treated animaIs and 17% of controls ,on Day 2 1. 
Inje&onsite swelhngs were noted in 18% of treated 
animals and 1% of controls on Day 14 and in 11% of 
treated animals and 1% of controls on Day 2 1. 
h$ection site swellings were noted’ in 1% of treated 
animals on Day 14. T,here w.ere no swellings noted on Day 
21. 
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3. Target Animal ‘Safety 

Specific nonclinical laboratory experiments were carried out in accordance with the applicable 
regulations (Good LaboratoryPractices; GLP, 21 CFRPart $, or Good:Target Animal Study 
Practices: Clinical Investigators and Monitors, May 1997) in the target species to address 
safety-in-use considerations. Margin of safety (toxicity) as delineated by repeated treatment at 
up to 5X the recommended use level and toxic syndrome asiZefm,ed by the results of a drug 
tolerance test were evaluated in a singlestudy. In separate trials, ybreedmg bulls, estrualcows, 
pregnant cows, and young calves were treated at 3X or 4.5X’ the re=commended dose. A residue 
study was conducted that did evaluate” treatment effects at the injection site. All target animal 
safety studies were carried out using the final moxidectin 1% nonaqueous injectable solution 
formulation. 

A. Drug Toxicity/Tolerance - Study Namber 06934HJS-B-98 

1) Type of Study: Target animal toxicity test/drug tolerance. 

2) Investigator: T. W. J. Olchowy, D.V.M. 
Fort Dodge Animal Health 
Princeton, NJ 

3) General Design: 

a. Purpose: The purpose of this study was twofold. The animal toxicity phase of the 
study was desieed to evaluate the clinical ,and pathological effects of the 
administration of moxidectin 1% nonaqueous injectable solution by subcutaneous 
injection at 0.2,0.6, or 1 .O mg moxidectin/‘kg body weight (l>XI 3X, or 5X the 
recommended dose, respectively) weekly for three consecutive weeks in cattle. The 
tolerance phase of the study was conducted. to determine the’clinical and 
pathological effects of a single administration ofmoxidectin’ 1% nonaqueous 
injectable solutiorrby subcutaneous injection at 2,O mg moxidectin/kg body weight 
(1 OX the recommended dose). 

b. Animals: Forty Angus and Angus crossbred cattle, 20 steers ‘and 20 heifers, 
approximately 14 months ofage and~weighing an average of’267 kg were allotted to 
five treatment- groups of four steers and four heifers per group. 

c. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL 

d. Control: Physiological saline 

e. Route of Administration: Subcutaneous injection 

f. Doses: Animals in Croups B, C, and D received moxideetin 1% nonaqueous 
injectable solution‘injectable at 0.02,0.06, or 0.10 mL/kg body weight (1X, 3X, and 
5X the recommended dose), respectively, three times at weekly intervals. The 
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animals in Group A fcontr&.received saline at 0.10 mL/kg body weight at the same 
time intervals, Animals in Gmup E received moxidectin l%,,nonaqueous injectable 
solution injectable at 0.2 ML&g body weight (10X, the recommended dose) at the 
same time that the ather groups received &third dose. 

g. Test Ruration: 20 days for the toxicity phase.and 6 days for 1 tolerance phase 

h. Pertinent Measurements/CIbservations: Physical exarni~a~#~ were conducted one 
day prior to treatment and 6 days after the final tueatment. ‘Venous blood, urine and 
feces were collected 3 and 1 ‘days prior to the initial treatment of each group of 
cattle, 6 days after each treatr&nt in the toxicity phase (epochs A to D), and 2,4, 
and 6 days after treatment in the <tolerance phase (Group E) for hematological, 
clinical chemistry, urinalysis, and fecal analysis: He&h observations were made 
twice daily from 3 days prior to ‘treatment te the end of the stucly~ Ocular 
examinations were done dqily to evaluate pu@illary size and ~u~i~l~y light reflexes 
during this same period. All~animals were necropsied’? to -10 days after the last 
treatment and.evaluated for gross pathologj. Tissues &orn all animals in the control, 
5X, and 10X treatment groups, as well as tissues, from animals with macroscopic 
abnormalities, were examined for histopathology. 

4) Analysis: Variables measured once were analyzed.by analysis of variance with fixed 
effects of treatment, sex, and sex-by treatment with block nested’within sex as a random 
effect. Variables measured muitiple times were analtyzed by repeated analysis of co- 
variance with treatment, sex, tre.atment by sex, day, treatment by day, treatment by sex 
by day as fixed effects with block nested within sex as a random-effect. Alpha levels 
were set at 0.10 for treatment and treatment by day interaction and at 0.05 for treatment 
by sex interaction. 

5) Results: 

a. Clinical Observations: 

Toxicity Phase: There were no treatment-related effects, base@ on the physical 
examinations, daily observations, or ocular examinations. 

Tolerance Phase: Mild, transient ataxia characterized by toe drggging, poor tracking, 
and/or circumduction in the rear legs was seen- p~eriodic;llly from one to six days after 
treatment in a total of five of the eight animals receiving the 10X dose. These signs 
were evident by careful observation of the animals when Waking during the daily 
observations. There were no effects of treatment based on the pre- vs. post- 
treatment physical examinations or the oct&r examinations. 

b. Hematology/Serum Chemistry: 

Toxicity Phase: There were no biologically meaning%1 effeqtsobserved. 
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Tolerance Phase: Overall, biblogically me&in@1 effects observed were limited. At 
two days post-treatment, average serum iron was decre%sed compared to 
pretreatment levels (45.75 vs. 123.69 mcg/dL, Pio.lO), and &verageserum creatinine 
phosphokinase was increase&i compared to,pre~ea~ent levels (452.00 vs. 177.06 
U/L, P<O. 10). The levels of-both,serum pqeeters returned.to normal- ranges for 
cattle by four days post-treatment.. 

c. Urinalysis a&Fecal Examination: No test article-related ef&& were observed in 
either phase ofthe study. 

d. Gross and Histopathologic Qbservations: No lesions suggest&e of treatment-related 
toxicity were observed for any animal at ne,cropsy or during Q& microscopic 
examination of the tis+ues from the animals receiving the Sri or the 10X treatments. 
There was an increase in immature neutrophils for the BOX tieatment group. 

6) Conclusions: The administration -of moxidectin 1% nonacjueous injectable solution three 
times at weekly intervals at Ieve@ up to 5X the recommended-dose had no adverse 
effects on cattle. Mild, transient; ataxia was seen in.5 tif 8 cattle receiving a single 10X 
dose. 

B. Breeding Bull Safety - St&y Nutiber 0693-B-W-2-96 

1) Type of Study: Reproductive safety study in bulls. 

2) Investigator: ,Fobert G. Mortimer, M.S., D,V.M. 
Colorado State University 
Fort Collins, CO 

3) General Design: 

a. Purpose: To a&sess the effects of moxidectin 1% nonaqueous injectable solution 
administered by subcutaneous injection at 0.9 mg moxidectin/kg body weight (4.5X 
the recommended use ievd) on the seminal quality of breeding bulls. 

b. Animals: Twenty healthy, sexually mature:Black Angus bull& 22 to 24 months of 
age and weighing 1105 to 1335 pounds at the time of treatment, were randomIy 
allocated to two treatment groups (A or 3) of 10 bulls each. 

c. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL 

d. Control: Physiological saline 

e. Route of Administration: Subcutaneous injection 
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f. Doses: Bulls in Group B, received a single treatment with mwidectin 1% 
nonaqueous injectable solution at the rate of43 mL/50 kg (&5X the recommended 
use level). Bqlls in Group A received a similar volume of saline. 

g. Test Duration: 10 weeks 

h. Pertinent MeasurementslOations: Breeding Soundtiess Exams were conducted 
in accordance with -the 1992. Society of Th&ogenology guideline. Physical 
examinatipns (including eva@ion of internal accessory sex organs, and scrotal 
circumference) were performed un.Days -14,.0,7, and 76. S&en evaluations were 
performed three timesper week for two weeks prepeatment an4 10 weeks post- 
treatment. Se&en was evaluated for progressive motility, morphology, volume, and 
sperm concen&ation.. The numbers and types of rno~holo~~a~ abnormalit ies of the 
sperm were determined. 

4) Analysis: Variables measured mu ltiple times were analyzed by repeated analysis of co- 
variance with treatment, collection group, treatment by col lec@on group, week, 
treatment by week, treatment by collection group by week as fixed effects with block 
nested within collectitin group as a random effect. 

5) Results: No abnormalit ies were identified during the physical exqinations. There were 
no biologictilly meaningful differences in scrotal circumference,.semen quality, or the 
number and type of sperm morphological abnormalit ies between the control and treated 
groups of bulls. M ild, transient ataxia was reported in three of,10 treated bulls at 48 
hours post-treatment. This resolved within 24 hours of anset. 

6) Conclusions: A single administration of moxidectin 1% nonaqueous injec@ble solution 
providing 0.9 mg moxidectikkgbody weighi, $5X the recommended~dose, did not have 
any adverse effects on scrotal measurements, semen quality, or sperm characteristics of 
breeding bulls. 

C. Estrual Female Safety 

C.l Study Number 0693~B-X$+-&-96 

1) Type of Study: Reproductive saf&y study in cows treated before or after expected 
ovulation and during early gestation. I’, 

2) Investigator: D. Owen Rae, D.V.M., M .P.V.M. 
University of F lorida 
GainesviUe, FL 

3) General Design: 

a. Purpose: To assess the effects of moxidectin 1% nonaqueous injectable solution 
administered by subcutaneous injection at 0.9 mg moxidectitig body weight (4.5X 
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the recommended use 1evel)Ibefore or after ovulation on the reproductive 
performance of breeding female cattle. 

b. Animals: 0ne:hundred eighty e&us-synchronized Angus, ‘Brahman, or Angus x 
B&man beef cows ranging :$rom. 3 to 14 years of age were blocked by breed group 
and within eaGh’breed ranked:by age, and blocked into,groups.of six. The six cows 
within each block were rtidomized to the six.treatment groups resulting in thirty 
cows being randomly assigned to each- treatment;group,, ‘. 

c. Dosage Form: Moxidectin 1% nonaqueous; injectable solution, 10 mg/mL 

d. Control: No treatment 

e. Route of Administration: Subcutaneous injection 

f. Doses: Cows in Groups A to E were treated once tiith moxidectin 1% nonaqueous 
injectable solution at 0.09 mL/kg body’weight‘(4;SX the recommended use level) at 
one of five time points relative to anticipated ov~la~on,~~e~~e~ as Day 0): Group A 
on Day -7; Group B on Day t-7; Group C on Day 3-l 4; Group D on Day +21; and 
Group E on Day -i-40. Cows in Group F were untreated conti-03s. 

g. Test Duration: 12 months 

h. Procedures/Pertinent Measurements: Ah cows were @ ficiaIly inseminated on 
Day -1 or Day 0: Cows observed in estrus on Days .l through 4 were inseminated 
again. Any cow observed n-r estrus between Day 5. and Day 23 (end of estrus 
observations) was deemed not pregnant for- purposes of this study. All potentially 
pregnant cows (not observed in es&us after Day 4) Were exammed by rectal 
palpation on Day 62 to determine ,pregnancy~status. Conception rate was calculated 
as the percentage of cows pregnant on Day,62; Calving rate’u/as, calculated both as 
the percentage of cows treated and the percentage of~ows pregnant on Day 62, a 
measure of pregnancy maintenance. Calf health, body vveig& and vigor were 
determined at birth. Calf health and body &eight were deter&red again at 
approximately 60 days. 

4) Analysis: Calf birth weights were analyzed using analysis. of va@ance with treatment as 
a fixed effect and.block as a random effect. Calf Day @weights were analyzed using 
analysis of co-variance with treatment. as a fured effect, block a$ a random effect, and 
birth weight as a covariate. Fisher’s Exact Test was used for the categorical variables. 

5) Results: There were no differences in conception rates for cows treated 7, 14, or 40 days 
post-breeding and the controls (P>O. 10). Conception rates were significantly lower 
(PcO.10) for groups treated 7 days prior to breeding (43.3% vs 70.0%) and 21 days post- 
breeding (52.2% vs 80.8%) compared to their respective control groups. Calving rates 
(% of cows treated) were not different (P>O.XO) between each treated and corresponding 
control group. Calving rates as a,percent of cows pregnant on Day 62 tended to be 
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higher in all treated groups compared to the corresponding control, but the differences 
were not significant (Ps. 10;). 

Calf weights at birth and at 60 days of age were similar or highek in all treated groups 
compared.to the control group, but only the birth weights for calives in Group D were 
significantly higher than Control (P<O. 10). There were no significant differences 
(P>O. 10) between the treated groups and control in calf health at birth or 60 days of age. 
The percent of calves with normal vigor at birth was lower ,(P<O. 10) in Group B 
compared to control, in which all calves-were normal. This could be attributed to wo 
stillbirths in Group B caused by dystocia (1) and osteopetrosis (l), a genetic disorder in 
Angus cattle. There were no differences (P>o. 10) among the, other treated groups and 
control in calf vigor. 

6) Conclusions: A single ,administration of moxidectin 1% nonaqueous injectable solution 
pmviding 0.9 mg moxidectin/kg’body weight, 4.5X the recommended dose, to breeding 
cows prior to or after the expected time of ovulation-had no adverse effect on the 
maintenance of pregnancy, the incidence of birth defects in calves, or calf health and 
body weight at birth or at 60 days of age. Con&&c&rate was reduced significantly 
compared to controls for cows treated’ 7 days prior to or 2 1 days following breeding, but 
was‘not different from controls for cows treated.7, 14, or 40 days following breeding. 

c.2 Study Number 0693~B-US-32-98 

1) Type of Study: Reproductive safety study in heifers treated before or after expected 
ovulation and during early gestation. 

2) Investigator: E. G. Johnson, D.V.M. 
Johnson Research 
Par-ma, ID 83660 

3) General Design: 

a. Purpose: To further assess the effects of moxidectin, 1% nonaqueous injectable 
solution administered by subcutaneous injection at 0,6 mg rnoxid,ectin/kg body 
weight (3X the recommended use level) before or after ovulation on the conception 
rates of breeding heifers as a follow-up to Study Number 0693-B-US-l-96 

b. Animals: A total of 246 mixed-breed, virgin beef heifers with normal reproductive 
tracts were estrus synchronized for use in this study, 8f these, 19 1 heifers, ranging 
in weight from approximately 3 15 to 500 kg, participated inthe study. 

c. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mglmL 

d. Control: No treatment 

e. Route of Administration: Subcutaneous injection 
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f. Doses: Heifers in Groups A to E were treated once with moxidectin 1% nonaqueous 
injectable sol$tion at 0.06 m&/kg body weight (3X @e reco&ended use level) at 
one of five time pdints relative to anticipated. ovulation (d&i&ed as Day 0): Group A 
on Day -7; Group B -oh Day +7; Group C ,on:Ray +14; Group D on Day +28; and 
Group Eon Day +-40. Group F animals rema;ine$ asun&&ted scontrol. 

g. Test Duration: 90‘days 

h. Procedures/Pertinent MeasurerneD&: On Day ---‘?,I30 h&&s Iwere randomly 
allocated to Gtoup A (treated Day -7) and 30 heifers to &~rip ,F (control). All 
heifers to be used in the study were artificial*ly ~~se~~nated on ay -1 or Day 0. 
Heifers observed in estrus on .Days 1 throui;b 4-“yeie inseminated again. Any heifer 
observed in W-us between Day 5 and Day 40 (end of FsW &servations).was 
deemed not pregnant “&d waS unavailable for s&&ion for the study for any 
remaining treatment groups (Groups B to E) for whic;h selection had not been made. 
“Eligible heifers” were defined as heifers for which no signs of e&us were observed 
f!rom Day 5 to.Day 40. That is, on each sc~edu~ed,~e~tme~~ day (i.e. 7,14,28, and 
40), thirty “eligible heifers”’ were randomly-chosen from theremaining pool of 
heifers that had not been observed in es&us: At each selection time (selection for 
Groups B to E), the heifers ic the control group at ihe time of selection (Group F) 
were checked for signs of e&us, Any heifw that had been.obsqved in heat between 
Day 5 and the,scheduled treatment day (Day 7,E4,28, or “i-0) was removed from the 
control group and replaced by a randomly selected Yeligible heifer.” -fin this manner, 
each treated g$oup of-3O’preswmably pregngnt heifers had a contemporary eon&ol 
group of 30 presumably pregnant he;fers: A to@1 of 45 control heifers were included 
in the study. Two heifers were replaced at Day 7; two at Day 14; seven at Day 28; 
and four at Dtiy 42 for a total of, l-5 heifers. All heifer+, inclqding all 45 control 
heifers, were 6xati’ined by’rectal palpation’on Day $2 an@ D&y 90 to determine 
pregnancy status. However, ~only the concurrent cvntrcll .for each treatment group 
was included in the conception rate for that treatment group. Conception rate was 
calculated based on both the Day $2 and Day Wpalpation r&&s. 

4) Analysis: Fisher’s Exact Test was used for the’categprical variables. 

5) Results: There was no significant differepce @O. 1‘0) b&wee?- any treated group and its 
concurrent control group in co?deption rates ai ei-ther.Qay 62 or ‘Day 90. The overall 
conception rate on Day 62’ranged from 27-53% for the heifers in the treated groups and 
40-67% for the heifers used during thk study ia the tintiol group. The overall 
conception rate on Day 90 r&g&d from 27-50% far the heiFers in the treated groups and 
33&O% for $he heifers used during the study in tie control group. 

6) Conclusions; A single administsation of moxidectin 1% nomqrr’edus injectable solution 
providing 0.6 mg moxidectinkg body weight,‘3X the recommen‘ded use level, before or 
after ovulation had no effect on ~the conceptionrate in heifers.’ 
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D. Pregnant Cow Sifety - Study @ itimber 0693&&JS-%97 

1) Type of Study: Reproductive safety study in cows treated during early, mid or late 
gestation. 

2) Investigator: L. R. Cruthers, Ph.D. 
PLRS; Inc. 
Corapeake, NC 

3) General Design: 

a. Purpose: To assess, the effects of muxidectin 1% non~q~e~u~ injectable solution 
administered by subcutaneous injection at 0.9 rng.rno~~d~~ti~g body weight (4.5X 
the recommended use level) during early, mid, or late gestation on the maintenance 
of pregnancy in beef cows and- on the fetal ‘and neonatal development of the calves. 

b. Animals: Gneihundred eighty multiparous, beef-type,cows were selected from a 
larger herd for use in this study based on a positive pregnancy check (rectal 
palpation) 67 to 68 days after the start of the breeding-season The cows were 
rotationally allotted to. four groups of 45 animals each at the time of selection into 
the study. 

c. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL 

d. Control: No treatment 

e. Route of Administration: Subcutaneous injection 

f. Doses: Cows in Groups B, C, and D were treated once with moxidectin 1% 
nonaqueous injectable solution at 0.09 mL/kg bohy weight (4.5X the recommended 
use level) at early, mid, or late gestation, respectively. Cows in Group A were 
maintained as untreated controls. 

g. Test Duration: 13 months 

h. Pertinent Measurements/Observations: All cowswere palpated prior to each 
treatment time (early, mid, late gestation). At the same timethey were weighed and 
assigned a body condition score. Any cow in the mid or late gestation groups found 
open prior to treatment was not treated a&removed Tom the study. Control cows 
similarly found open and not calving during the study were not included in the 
comparisons with the mid and late gestation treated groups Calves were examined 
and weighed within 48 hours of birth and again at approximately 60 days of age. 
Calving iate, calf abnormalities, calf birth weight, calf 60 day weight, and the 60 day 
average daily gain of the calves were the primary parameters evaluated in the study. 
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4) Analysis: Continuous variables Were analyzed by analysis of variance with fixed effects 
of treatment, calf sex, and treatment by calf seX. Fisher’s Exact T&t was used for the 
categorical variables. 

Results: There were no differences (P>O. 10) between any treated group and the 
appropriate control in the numbers of cows producing live c;alves, dead calves (still 
births), or not calving (abortions). There was notreatment effeci (P>O.lO) on calf 
weight recorded within 48 hours of birth based, on a,eombined s&x analysis. However, 
there were significant treatment effects (PsO. 18) for.calf weight measured at 
approximately 6O’days of age and the rate of @f tieight gain to, approximately 60 days 
of age in calves frbm cows treated in the 1” trimester having lower average weight Andy 
weight gain than controls. Them were no differencesbetween groups treated in the Znd 
or 3rd trimester and controls in t&se parameters (P>Q; 10). ‘There was no treatment effect 
(P>O. 10) on numbers of calvessurviving.to approximately 40 daysof age. 

6) Conclusions: A single administration of moxidectin Wnonaqneous injectable solution 
providing 0.9 mg ~moxidectitig body weight, 4.5X the reeomended dose, to pregnant 
cows during early, mid, or late gestation did not havk any,adverse effect on the 
maintenance of pregnancy, the qevelopment of the fetus, or survival thi-ough the first 60 
days of life. There were no treatment effects oti calf weight,measured at birth. Calves 
from cows treated in the first trimester had redqced Day 60 weights and growth rate at 
60 days of age when compared to calves from the control group; however this was not 
clinically significant. Performance of calves from. cows treated in -the 2nd or 3’d t.rimester 
was similar to controls. 

E Calf Safety c Study Number f&93-l&&b27-98 

1) Type of Study: Safety study in young calves 

2) Investigator: E. G. Johnson, D:V.M. 
Johnson Reseamh 
Parma, ID 

3) General Design: 

a. Purpose: To assess the effects of the administration ofmoxidectin 1% nonaqueous 
injectable solution by subcutaneous injection at 0.2 ‘or’O:ci.mg/kg bodyweight (IX or 
3X the recommended dose) in eight week old calves- 

b. Animals: Thirty mixed beef breed calves and their dams were randomly assigned to 
three groups of 10 pairs each. The calves ranged in age from 49’to 61 days at the 
time of treatment. 

c. Dosage Form: Moxidectin 1% nonaqueous injectable solution, 10 mg/mL 

d, Control: Vehicle 
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e. 

f. 

h. 

Route of Administration: Subcutaneous injedtion 

Doses: 

Control - Vehicle administered once to calves at the rate of O,OQ mL&g body weight 
(equivalent to 3X the recommended dose) and to’their dsms a-t 0.02 mL/kg body 
weight (equivalent to 1X thekecommended,dose). 

1 X Dose - Moxidectin l-% nonaqueous injectable solution a~~~stered once to both 
calves and their dams at the rate of 0.02 mL/kgbody weight(lX the recommended 
dose). 

3X Dose - Moxidectin 1% nonaqueous injectable solution administered once to 
calves at the rate of 0.06 mL&g body weight(3X the reconnnended dose) and to 
their dams at 0.02 mL/kg body weight (1X the r~~o~e~ded dose). 

Test Duration: 14 days 

Pertinent Measuxements/Observations: From Day (1 through Day 14 post-treatment 
each cow and calf was observed.twice daily fk ‘adverse i;lini$al signs. Prior to 
treatment and ‘once daily for7 days post-treatment ocular examinations (pupil size, 
pupillary reflexes to light, menace response and presence or absence of epiphora) 
were performed on each calf. . 

4) Analysis: Observations were qualitative in nature and were not statistically analyzed. 

5) Results: No adverse signs related to moxidectin 1% nonaqueousinjectable solution 
treatment were noted in the cows. Various clinical signS, including diarrhea, respiratory 
symptoms, lameness,” and epiphgra, were noted in the @ves. These were generally 
distributed uniformly among the treatment groups. Thus, they were considered 
unrelated to moxidectin treatment. 

6) Conclusions: A single administration of moxidectin 1% nonaqueous injectable solution 
providing 0.2 mg moxidectin, 1X recommended dose, or 0+6 mg moxidectinkg body 
weight, 3X the recommended dose, demonstrated no agverse effects in calves 49 to 61 
days of age following treatment .at either 1X or 3X the recommended dose. 
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1) Type of Study: Evaluationof tissue irritation at the injection. site, 

2) Investigator: L. S, de Montigny, D.V.M. 
Fort Dodge Animal Health 
Princeton, NJ 

3) General Design: 

a. Purpose: To assess the effects of theadministratiun ofmoxi~e@in 1% nonaqueous 
injectable solution, by subcutaneous injection at 0.2 mg ‘maxi,de&n/kg body weight 
(1X the recommended ‘use level) ontissue at the site of injection. 

b. Animals: Thirty-three Angus crossbred cattle (16 ste@s and 17 heifers) 
approximately 10 mcinths of-age and 262 to, 330 -kg body we&t were used for-this 
study. Three control anima& were r~dorn~y’~h~s~~~~om the group.- The remaining 
30 animals were blocked by weight withinsex and randomly assigned within blocks 
to five groups of six animals each for necropsy at weekly mterva1.s from two to six 
weeks post-treatment. 

c. Dosage Form: Moxidectm 1% nonaqueous$njectable soiutio& 3 0 mg/mL 

d. Control: Untreated 

e. Route of AdmCstration: Subcutaneous injection ; 

f. Doses: Moxidectin l,% nonaqueous injectable solution was administered to all 
animals once at the‘rate of 0:02 mL/kg body weight (1X the ,recommended dose). 

g. Test Duration: 42 Days 

h. Pertinent Measurements/Observations: An$nals -were observed on Days 1,2,3,5, 
and 7 postinjection and at neeropsy for swelling at the inj,ection site. At necropsy, 
the injection sites were examined for grosspathology. 

4) Analysis: Summary statistics were reported. 

5) Results: Fifty percent of the animals had identifiable swehing ,at the injection site one 
day post-treatmerrY. Both the incidence and the volume of injection site swelling 
decreased by 7 days after treatment. Minor sv\rellinga@ gross- tissue abnormalities were 
present on three of six animals neeropsied 2 wbeks after .dosing.: No swelln-rg was 
present on any of the 24.animals at necropsy 3; 4, 5, or.6 weeks after dosing. Two 
treated animals had yellow fluid or granular material In, the injection site area at 
necropsy. 
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6) Conclusions: The, adminis+tiai;l of moxidectin i% ~~~aq~~us~~nj~t~le s&ttion 
was well tolerated by cattle ‘treated at the rec~~~~ded.d~se of 0.2 mg moxide&nLkg 
body weight. Although mild, transient swelhng was observed at some of the injection 
sites, it dissipated by 2 1 days post-treatment. 

One animal necropsied at 28 days post-injection was noted to have scar tissue at the 
injection site. Another anirnal, necropsied at 35 days p~st-i.~je~~~~ showed dark 
yellow discoloration of subcutaneous fat at the i-njection site. There were no other 
signs of pathology in any of the other treated animals.. The-presence of visible lesions 
at the injection site in ,animals.necropsied after the withdrawal p&c& (21 days) will 
necessitate a trim-out, statement on the label. , 
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4. HUMAN FOOD SAb’ETY 

A. Toxicity 

Toxicology studies,for mexidectin were presented in the original NADA 141-099 FOI 
Snmmary dated January 28, 1998, and the supplemental N~A,,l41-~? FOI Summary dated 
November 2, 1999. No additional toxicology data were required for the approval of this 
NADA. 

B. Safe Concentrations, of Total Resihies 

The safe concentrations for mo.xidectin ‘in edible tissues of cattle have been established in the 
FOI Summary dated November 2, 1999, for supplemental NADA ‘141-099 (use of the pour-on 
in lactating dairy cows) as followsf 05ppm in muscle, 15 ppm in liver, 3.0 ppm,in kidney, and 
fat, and 0.06 ppm in milk. 

C. Total Residue Depletion and MeWolism Studies 

Total residues and the metabolic transformation of moxidectin inthe edible tissues of cattle, and 
the metabolism of moxidectin in laboratury rats were presented in the NADA 14 l-099 FOI, 
Summary dated January 28, 1998. No additional data were required fox-the approval of this 
NADA. 

D. Comparative Metabolism Studies 

Comparative metabolism:studies for moxidectin were presented in the original NADA 141-099 
FOI Summary dated January 28, ‘1998. ‘No additional ‘toxicology :data were required for the 
approval of this NADA. 

E. Residne Depletion Studies 

A study was conducted to determine the depletion of the marker residue’in the edible tissues of 
cattle following treatment with.the final formulation of moxidectin 1% nonaqueous injectable at 
the recommended dose. 

l- Study No. 0889-B-US-1-95: Title: “Moxidectin (CL 301,423): Tissue Residue Depletion 
Study in Cattle Following Treatment ‘with a Nonaqueous) Formulation of Moxidectin 1% 
Injectable Solution” (Report No. GASR 61-05.06). 

2. Investigator: L. S. de Montigny, D.V.M. 

3. Location: Agricultural Research Center, Princeton, New Jersey 

4. Design: Thirty-three Angus crossbred cattle (17 heifers and 16 steers) weighing an average 
of 307 kg were randomly assigned to five, six-animal treated groups with equal sex 
distribution and an untreated control group (one steer and&v0 heifers); The treated groups 
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CYDECTIN (msxid+ctin) Injectable SolMon NADA $41220 

received a single subcutaneous inj e&on of the fin& ,~o~~de~t~~ 3 % nonaqueous inj e&able 
formulation at the recommended dose of 0,2 mg .moxid~t~~~ body weight. All cattIe 
comprising a treated group were sacrificed at either14,il; 28,35, or 42 days post-treatment 
and samples of liver, kidney, loin muscle, omental fat, and injection site were taken for 
residue analysis. Two control a&n& (one steer ,and one heifer) were sacrificed at the 
initial time point and the third control animal (heifer) was sacrifmed ‘at, the final time point. 
The same tissues were harvested from the.co~~o~“~irn~~s for residue analysis, Moxidectin 
residues in the tissues were determined with a validated anaLytica procedure. 

5. Findings: No detectable residues were found in the control animals. The mean moxidectin 
(marker resfdue) concentrations in tissues of treated animals at the various times post- 
treatment are summarized’in the table”below: 

Days After ’ Moxidecfin Residues, E)p‘ba ’ 
Treatment Oment al Fat Injection Site Liver Kidney Loin Muscle 

14 263t-76 15123 zk23134. 16.5 k 5.3b 22.5.k 6.0 40 - 11.2 

21 199zk42 335k294 cl0 16.5 rf: 3.9 <lo 

28 1451k46 1195 + 1393 -40 a0 - 18 40 

35 11’0 Z!Z 71b GO- 876 cl0 <IO- 17 <lo 

42 58f37 <lo-28 <lo-17 40 - 10 <lo 
a Based on six animals per time point; values are mean -1- standard d.eviation or the range 
when two or more values for a specific tissue were below the validated Limit of 
Quantitation (LUQ) of the analytical method (10 ppb). 
b One animal had a residue of cl 0 ppb .(method LQQ); .a value of B’was used to calculate 
the mean, 

6. Conclusions: There were no differences between males and females in tissue residues. This 
study confirmed omental fat as the target tissue for monnoring moxidectin residue 
depletion. 

F. Tolerance and Withdrawal Time 

Tolerance: The parent compound, moxidectin, was established as the marker residue and fat as 
the target tissue in the NADA’i41-099 x;‘OI Summaryd;ited.3anuary 28,’ 1998. Data in the 
referenced NADA demonstrate that the extraetablility ,of radiolabeled residues from fat is Z 
99%, indicating the: absence of bound residues. Moxidectin accounts for 280% of the total 
residues in fat. Based on a safe concentration in fat of 3 ppm, a toleranqe for parent moxidectin 
in fat could be set as high as 2.4 ppm (3 ppm x 0.8). However, rn keeping with the Agency’s 
policy of not establishing a tolerance at a level higher than that ie ected by the permitted use of 
the drug, a value of 900 ppb unchanged moxidectin is assigned as&e tolerance in fat of cattle. 

Because tJSDA/FSES, in its monitoring program, assays muscle and liver samples of cattle with 
a multi-residue method capable of detecting and measuring moxidectin,- FDA has established 
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tolerances of 50 ppb and 200 ppb for parent moxidectrn in musi;le and liver, respectively, af 
cattle (21 CFR 556,426). 

W ithdrawal Time: Statistical analysis of the marker residue, moxidectin,, in fat, the target 
tissue, Tom the residue depletion study indicated that tit all withdrawal. times evaluated residues 
in fat were below 2.4 ppm, which is the maximum tolerance the residue data could have 
supported, However, the withdrawal period was estabhshed as 2 1 days-in’order t,o account for 
the occasional high injection site residue that was found prior to. that time. The 21 day 
withdrawal period corresponds to a tolerance of 950 ppb, the vafue formally established aa the 
tolerance for moxidectin in cattle fat. 

G. Regulatory Method for Residaes 

Moxidectin Determinative Assay Procedure: The dete~~native analytisal method is an 
HPLC procedure with ffuorescence detection that is &pabXe~ of m~s~~g~mox~d~tin in cattle 
fat at concentrations as low as 10,ppb. rclfoxidectin is extra&d from cattle fat with acetonitrile, 
partitioned with hexane, qrd concentrated. ‘The compound is reacted with,acetic anhydride and 
1 -methylimidazole in dimethylformamide to produce a conjugated dehydration product which is 
fluorescent. Quantitation, of moxidectin is a&omplished by hqui~ chromatography with 
fluorometric detection and the external standard technique. 

Moxidectin Confirmatory Assay Prbcedure: The moxidectin eonfnmatory assay utilizes the 
same extraction and purification steps as the determinative method, The structural confirmation 
of moxidectin is based on LC/MS analysis. 

Method,Vaiidation: A sponsor-monitored methad vahdation trial of the determinative and the 
confirmatory assay procedures has been completed and the prqGedures have been accepted as 
the regulatory method for the.detection and confirmation ofmoxidectin in cattle fat. 

Display of the .Method: The method is on file with the Center for Veterinary Medicine, Food 
and Drug Administration, 7500 Standish Place, Rockville, MD 20875. 

H. User Safety Concerns 

Not for use in humans. Keep this and ah drugs out of the reach of children. The miterial safety 
data sheet (MSDS) provides more detailed occupationBl_ safety. ~~fo~at~o~ and a copy casl be 
obtained by calling the 1-888 number onthe product label. ‘/The product label will instruct users 
who experience adverse reactions to report these using the ‘i-800 number provided on the 
product label. 
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5. AGENCY CONCLUSIQNS 

The data submitted in support of this NADA satisfy th~,req~~ern~~s ofSection 5 12 of the 
Federal Food, Drug, and Cosmetic Act and 2 1 CFR Part 5 I4 of the imp~m~ting regulations. 
The data demonstrate that CYDECTIN(moxidectin) Injectable Solution for Beef and 
Nonlactating Dairy Cattle at the dose rate of 0.2 mg moxidectiti2.2 lb@,2 m&g) body weight 
is effective for treatment and control of various internal and-external parasites in cattle. 

An Acceptable Daily Intake (ADI) of 0..004 mg&g/day has been established for moxidectin. A 
tolerance of 900 ppb for residues of parent moxidectin.(marker residue) in, fat (target tissue),of 
cattle has been established. A withdra$& period’of 21. days is required’,for this use of 
moxidectin in cattle- Tolerances ,of 50 ppb and 200 ppb have also been established for residues 
of moxidectin in muscle and liver of cattle,,respectively. 

The data submitted for the CYDECTIN(moxidectin) ‘~je~t~ble.SoIutio~ for Beef and 
Nonlactating Dairy Cattle support the marketing of the product as an over-the-eo.unter new 
animal drug. Adequate directions for use have been written for the-fayman; and the conditions 
for use prescribed on the labeling are likely to be folldwed in practice, Therefore, CVM has 
concluded that this product shall have over-the-counter marketing status. 

Under Section 512(c)(2)(F)(ii) of the Federal Food, Drug, and Cosmetic Act, this approval 
qualifies for THREE years of marketing exclusivity beginning on the date of approval because 
the applicant has conducted and/or sponsored substantial effectiveness and target animal safety 
studies to support this application. 

CYDECTIN (moxidectin) Injectable Solution for I3eef and Nonlactating Dairy Cattle is under 
the following US patent numbers: 

U.S. Patent Number _ Date of Expiration 
4,916,154 April lo,2007 
5,965,603 July 8,2018 

6. ATTACHMENTS 

Facsimile Labeling is attached as indicated below: 

A. Insert Label, (5% Teduction) 

B. Bottle Labels: 50 mL, 200 mL, and 500 mL 

C. Carton Labels: SO mL, 200 mL (30% reduction),-and 500 mL (40% reduction) 
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NADA 141~22d Approved by FDA 

Consult your veterinarian for assf&ance in tQediagno.sis. treaet.and control of parasitistn. 

CYDECTIN Injectable Solotion is a read$t&,rse, stedle soi~ibn’containing ,1% moxidectin. f&xk@ctin 
is an endectocide fn the .milbemycin.chemicaI &lass which shaq%s ~a~~~~e’rn~ of a&on ~aracteristic 
of macrocyclic lactones. CY DEQfh/ tn~~is spa&fly formulated @  allow r&x%&S &&e.$b&orbed 
trom the site of injection ahdtiil;tiibt@d ir$t&nalt$ to the a&&f tfie-b&fy af%cted by &jndp- and/or 
ectoparasftism. Moxidectin%irds seledttiv&ty and #fth high af@nfty to,~~arn~tfl~a~ed Of&ride ion 
channels which are cr@icai to the‘function of invertebr$te net?/s;and mu;scle c&s. Thiilr$erfaras with 
neurotransmission resulting in parafysfs qnf3 diination of the p%rasite. 

tNRfcAlxMJ!3 
GYDECTiN Injectabfe, when administered at l iherecMnmended do& fevel of&2 m&z.2 lb (0.2 mgncg) body 
weigM, is effective in the treatinenf and canti&,bf the iol&vfng @tei&Wd &et& psr&&s &attle: 
Gestrqintestinal Rtrundworms 

Ostertagla osterfagf - Adults and Inhibited Ir 
Haerrwnchus pIa&& Ad&s 
TikhcWvn~u.5 ax@ - Axiuits 
Tti~mgylus cdybMiirq7is - Lc 
Cooper& ofw~hota - Adults 
Cooperia pmctata -,Adu&and Lc 
Coop&a sumabada - Adu!ts and Ca 
Oesophagostomcim mdiafvm - Adufts and h 
Trichuris spy. - Adults 

Persistent Activity: CYBECTlN tnje&&fe has been proven to effectively proteat cattle from 
reinfection with Dictjqcauius Wpatus and Ossophagdstwnu~ rrl&tfum ,for 42‘.‘da&+ after ‘ireatment, 
Naemonchuq placei for 35 days after t ie@ment, and Osi&agi+?s&a@and T~~~~~ axei for 
14 daysafter treatment. 

Management Considerations for Extkpal .Paragfteg: For most effective qxt6rnafpqrasite 
contra!. CYDECTIN Ir&tabfq shbuld be ailt itn@ta@cf to all cattiair$ the-herd. G%iq arilering the herd 
foffowtng this administratian should be~$+te$prior to introdricfion. Consult your vetliiinarfan or a 
fivestock entomoto@t for tf@ most appropriate hme td apply Gx(DE(XIN’ Injectabfe%l &or lacation to 
eff ectivety control external paras$&. 

The recommended rate of admi$stratiost far CYDf$~,N.fnjectabfe is 5 r$ for each 310 Ib (5$! kg) body 
weight to provide 0.2 mg mox~decW2.?+f$fO.2 rnQ&g) ~‘weight TM tablqbe~ew.w~l.a&ist in the 
cafculation of the appropriate voiume of ir@ctable inmich must&3 ad&isteri3d based 01x the weight of 
animal being treated. ;Be careful not $0 overdose animals; estinjate animal’& ~~-~igh~as Sosety as 
possible or weigh aniri-tais in~vfdualfy. ’ 
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Figure 1. Sites for adminimation of CYLIEC#IN lnjsctabk 

, H@MAf’d  WAfMINGS 
Not For Use in Hwmms. Keep this aWaR &w@s out of-the roach af ich&frsn.The n,x$te@l safety 
data sheet  (MSDS) +ovfdC more deWed  occt$Monat safety informkrtfbn; Aoopy of the MSCIS can be  
obtained by c,atffnfj 1-666-339-6%X To report adverse reactions ~db~~~ exposure to this pro&r& 
call %800477-1365.  

RESIDI,@ WARNfNGS ’ 
Cattle must not be  slaughterad.for human consumpt ion within 2f days of treatment, Because 
a  withhoJdfng.t ime in mifk has  nctbeen ~~ii~~foi~~ product& not us&h female-d& 
cattle of breeding age.  A wIthdrawal per io&@s not been  estabii isd f~~~~~~~~-~~~ 
IX nf~tuse in calves to be  prccessed for veai. 

&N%lAL SkFETY WARNIEiGS 
Do not use in sick, debilitated, or undr&w&ght~ert~knals. in~foreign countr ies there have been  reports of 
adverse effects, including death.,ThiS product chouid not be  used incatvestees than 8  weeks of age  
because safety testing has  not been  drqneirrthe-U.S.& calves less than B weeksof  age.  

ENVIti~NtiENTA< WARNINGS 
Studies indicate that when moMact in cornes‘in’cokct with the soil, it r&&y and  tightly binds to the soil 
and  bfmmes inactive. Free rnoxjdectin.may adym+y &f&t f ishandW%tain aquatic orgenii~ Do not 
contaminate water by direct application or by  improper disposal of drug cont&ners. 

PRf?CAUTfONS 
CYDECTIN injectable has  been  formu&ed specifically for su bcuWeous  
not be  given by other routes of admlnfstration. Subcutaneous 

injection In cattle and  ahouid.  
injection can cause transrent focal t issue 

rear&in that may iesuft in trim loss of edible t issueat s+ghterif anim&s a~e~~~a~~~~~~,~.~ys 
after treatment. This product  sfiquld not be  usaa’in other animat species essevere adverse reactions, 
inctuding fataliies~in dogs  may result. 

ANW&AL SAFETY 
U.S. tolerance and  toxicity stud&s have dent&&rated that CYOECTfk 
margin of safety for use in cattle.8 weeks of age  and  older. No 

lnjectabiehae an  adequate  

given up  to 6  t imes the reccmmendeddose.  Cakes as young ‘as 
are W q  ifi ~m@-gwatt Ie 

when treated with up  to 3’~tirnesthe recommen?. ted dose whife fi 
age  showed no  texiosigns 
.~~,~~~~~n~ t radeed 

with the recommended dose Ievet of CYDECT~~$XWI~. Mild, tran@ntataxia 
cattle receivkyl IO times the reccrnme n&d &se and  in bulls treated af $6  times th 

$2&y 
In breeding animats (butls and  cows in estrow anddur ing early, mid and  late pre@t&ncy), treat-&ent with 
at least 3  t imes the recommended dose had  no  effect on  breeding performance. 
Signs of toxicity include at* excessive salivation, depression, and  mydriasis. Theses&s usually occur 
within 12  to 46  hours post%eatment.  

Store product  at or below ““F (25°C). Protect from light. 
DiSPOSAL 

Do not contaminate water by  direct application or by  improper disposal of drug containers. Dispcse of 
containers in an  approved landfilf or by  incineration. 

PACKAGE f&lFORIIIIAllON 
CYDECTIN Injectable is available in 296  mL arid 569  mL polyethylene bottles. 
Q  2693  Fort Dodge Animal Health. All Rights Reserved.  
U.S. Patent Nos. 4,916,154 and5,965,603 

00973 

Fcrrt Dobge~Animat Health 
Fort Oodga,  Iowa 505OY USA 

New April 2003 493OA 
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Read sccompaftyin~ package heri 
c8mlally before we. 
z!ez;q) for lot number and 

U.S. Patent Nos. 
4,916,164 and 5.9tX46OS 

:mmN l”je&ie soluibil is a ma@- 
wme, stertte sotutton containhg 1% 
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H U ~ ~ N ~ ,~ ~  c-w-- .  
K e b  
et  ~ & W I. T h e  m&r ta f  safety 

ffds a n d  al l  d m $ $  au f  of  1 1  
d;  

( M S D S )  p r o $ d e s  m d r e  de ta I led  o c 4  
safety in format ion ,  A  C o p Y  of  th  
c a n  b e  o b t a i n e d  by  ca l l ing  . 
T o  repo r t  a d v e r s e  r e a c d o r  

R E S I D U E  W A R N INGS:  Cet i je  mus t  
no t  b e  s ieugh tkd  for  Ruma l l  
c o n s u m p t i o n  wi th in  2 1  days  df  
t reatmdnt .  B e m u s e a  w ~ ~ l ~ g ,  

L  t ime in  mil l i  has  no t  b & n  

.x.E  lfm fsa ready -  
RlOt id8Ct i in .  

cwr ta ln ikg  1 %  

D O W 3 E : T h e  r e c o m m e n d e d  ra te  of  
admin is t ra t ion  for  O lMcTiU ln jec tabte  is 
1  m L  for  e a c h  1 1 0  lb  ( 5 0  !q b e d y  we igh t  

- d  to p r o v i d e  1 ) .2  m g  m o m  e c W 2 . 2  lb  
(0 .2 m g & j )  b o d y  wefght .  S e  c a r e @  no t  to  
o v e r d o s a  an ima ls ;  e $ m a t e  a f jmal’s we igh t  
a d z e  

I 
as  poss ib le  o r  w e i g h  an ima ls  

P R P # R f t Y O N &  Thi i  jmiuct  is i n t e n d e d  for  
s u b b u t a n e o u s  u s e  In catt le o n l y a n ~ b b o u l d  
no t  ‘b e  u s e d  in  o the r  an ima l  spec ies  ss 
~ ~ ~ ~ ,I~ ~ ~  
in  dogs ,  m a y  resul t .  

S T o R A G f :  S to re  p roduc t  at  o r  b e f o w  7 7 s  
~ 2 !i~). I7?Ti t~trMnl ight .  ^ _  = ,..-- 
IS P M A L :  0 0  no t  con tam ina te  wa te r  by  
d i rect  app l i ca t ion  o r  by  b n p m p e r  d i sposa l  
~ ~ ~ ~ .~ ~ ~ ~ ~ i~  
S fl a p p r o v e d  l andOI l  o f  by  i t inerat ion.  


